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LXII. EFFECT OF VARIOUS TEMPERATURE-HUMIDITY 
COMBINATIONS ON MILK PRODUCTION OF 
HOLSTEIN CATTLE 
JOHNSON, H. D., RAGSDAU, A. C, BERRY, r. LAND SHA:"KUN, M. D. 
With Techoic~l Assim.nce of SANDRA McLl.aNEY 
Tabulu, graphic, and Statistical datl on milk production of 40 Holstein 
cows, as influenced by v:arious <:ombin:atioos of tl':mperaturc and humidity, uc: 
reported. 
All combinations of temper:arure-humidity (vapor pressure) above 65°F. 
(dry bulb) adversely affect milk production on most cows. H umidity pb.ys a 
large role in the comfort of cows. This is emphasized by using several psychro-
metric expressions to assess the environment. 
Of the combin:nions investigated the following are significant (noF., 90%; 
80°F., 30, 50,80%; 8,oF., '0, 70%, 9<J°F., 20, 2" 40, '0%; 9,oF., 2'% R. H. 
Only nOF., 90%, :lnd the 90°F., 20% R.H. condition did nOt cause a signiqcant 
decline in milk production as compared to th ~ previous 6,oF. bas~ period. 
Animals sel~Cted at random for thes~ studies U~ charact~rized by individual. 
differ~nc~s in toleranc~ to th~ temperature-humidity combinations. In mOSt in-
Stanc~s, higher produc~rs ar~ more affect~d by rh~ ~xtr~me conditions and the 
low~r producers are le:l.st affect~d. 
Acclimation or adjustment tr~nds (2 week p~riods) in milk production 
w~r~ v~ry pronounc~d for " He:l.t Intolerant" and/or high producing cows at 
both 6,OF. and the tre:l.rmcots. Low producing and "He:l.t Tolerant" cows show-
ed less adjustments in milk volume. 
IN TRODUCTION 
Milk production in tropical, subtropical, and temperate zones of the world 
during various Se:l.sons of the year is affected advetsely by the hot-dry tempera-
tures and hot-humid conditions thar prevail. From a shelter viewpoint, it is im-
portant to know which combin1tions of temperature and humidity above the 
comfort zone of high production cattle (6,oF.) are more desirable for m:uimum 
milk production. The rdative effects of temperature and humidity on milk pro-
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dunion are imponant in interpreting the responses of cattle to these two at-
mospheric vadables. 
Lee I I ai. (19") published:.l.n excdlent discussion of physical rebtionships 
of temperature and humidity and their mcans of expression. In most insunccs, 
(he data in this mmuscript will be: reported in {~ms of rebtive humidity with 
equivalent vapor pressure and dew point values given for doser interprention 
of ponions of the dati.. 
i nformation about effects of controlled temperarure lnd humidity on milk 
produnion on dairy catde is non-cxisl:.l.nr, with the exception of earlier dat:.l. 
from this laboratory (Ragsdale, u at., 19B). They reported that above 6~ oF., 
higher humidities, as compared to lower humidities, cause losses in milk produc-
tion for H olsrein cows. Relat~ humidity data are on swine by Heitman (1949), 
Robinson and 1.« (194 1), sheep by ill and Robinson (1941), poultry by Yeates 
eJ al. (1941), water buff";l)o by Mulliek (1960), and dairy caule by Cherkasov, 
(1959). 
The ob jt<tives of this study were: (a) to determine the role of humidity in 
the comfort of catde at various temperatures above 65°F., and to determine the 
effecrs as measured individually on cows :.it varying levels of production during 
tWO week e>cposures, to the various treHmems (75°F., 90% R.H .; 80°F., 30, 50, 
and 80'% R.H .; 85 °F" 50, and 70% R.H .; 90°F., 20, 25,40, and 50'% R. H .; 95°F. , 
25% R.H.); (b) to desctibe the "short-term" acclimation rrends that Wete dem-
onsttated by daily milk production rt<ords and to report the significance of these 
trends; (c) to present information on the efft<ts of heat tolen:l.llce and heat in-
tolennce on the responses in milk production to the temperature.humidity con· 
ditions; and (d) to use an experimental design that would permit adequate 
St;ltistical treatment of environment;ll effects. 
METHODS 
Experiment:.al Animals 
Holstein cows were used in this study. A tot:al of 40 laCtating cows were 
used during the tWO years devoted to this study. The daily milk production of 
these cows when rhey were c:aken into the Climatic uborarory ranged from ap· 
proximately 25 pounds per day to about 70 pounds per day. depending on their ..:: 
stage of bct:ation and milk potential. 
Individual cows werc arbitrarily classified on the basis of stage of lactation. 
Cows in the first three monrhs of lactation were considered to be in an cady 
Stage of !:actation, those cows in their four to six month stage of lactation were 
referred to as the mid·lactation group. and the cows which had been producing 
milk for about six months or more represent~ the late-!:act:ation group. Cows in 
each stage of lactation were matched as nearly as possible with respeCt to pro· 
ductive capacity, persistency, size and age. The history of the cows is presento:! 
in Appendix Table I. The use of the stage-of-lactation classification in the ex· 
perimental design is presented later. 
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Experimental Design 
The experimental design used for this study w~ a re\'ersal or "switchback" 
plan. Two groups of :.tnimds were used. one group being exposed to a control 
condition, experimental condirion, and (ontrol condition in th:.tt order, while the 
other group was exposed to an experimental condition followed by a control 
condition :.tnd then another experiment:.tl condition. The :.tnim:.tis were exposed 
to each condition, experimental :.tnd control, for :.t period of two weeks. As there 
are two test rooms in the Clim:.ttic Labor:.ttory, both groups of :.tnimals were 
tested simultaneously and a period of six weeks vn.s necessary to complere a test 
for one experimental condition. 
Each group of anim:.tis (designated as either A or B) contained six :.l.nimals, 
with twO animals in each stage of Iact:.ttion (early, mid, and late lactation). 
After tests were completed for tWO experimenral conditions, the late lacta-
tion animals were replaced by four new animals in early lactation and the ani· 
mals originally in e:uly and mid stages of lactation were designated as mid· and 
late-lactating animals, respectively. The experimenul design, together with the 
s<hedule of conditions, is presented in more detail in Appendix Tables 2 and 3. 
The design may be more cle1fly demonstrated by observation of Figures 2 tO~, 
which show the daily milk production of the cows for 12-week periods. 
Statistical An~ysis 
The experimental design of this investigation allowed the use of several 
methods in analyzing the milk produCtion data. The first analysis was designed 
for comparison of the effeces of the various experimenul condirions. The Stu-
dent's "t-test" was used to compare the production during each experimental 
condition to the production during the previous control condition of 6,o F. and 
50% R.H. The averages of the second-week dau were used to determine rhe dif-
ferences for the 12 cows. 
A method of testing tre:l.tment differences in the switchb:l.ck design vn.s 
used to compare the production during each experimental period to the normal 
production (Bundt, 1938; Lucas, 1956, 19'7). This method was more sensitive 
than the srandard "t-test" and elimin:l.ted variation due to normal decline from 
both the error and the treatment vatiance values. 
Beause of the v:l.rying levels of production of individud cows within each 
stage of lactation, a more complex procedun: was designed ro evaluate the pro· 
duction declines of individuals. The milk production of each cow dudng a six· 
week period was tested for significant difference due to the experimental condi· 
tion. This procedure did not mask the individual differences in heat tolerance. 
The first step in the procedure was the computation of a le:l.sc squares reo 
gression line for milk production versus rime in days for the second· and sixth· 
week data. The average of the second and sixth·week data was then compared 
to the avenge of fourrh~week data, with the difference in production being at· 
tributed to the difference between the control and experimental condition. The 
sum of squared deviations about the fourth-wee k average was computed and 
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used with the sum of squared deviations about the regression line through the 
second- and sixth-week data in "{-test" of the difference in milk produCtion dut-
ing contwl and experimemal periods: The primary purpose in computing the 
regression line of producdon, versus time during the second and sixth weeks was 
to elimin::ue squared errors due to the normal decline from the error term in the 
"t-test". 
The probabilities obtained by the "t-tests" cannot be applied to other cows, 
but they do indio.te the probability of some factor other than day-co-day varia-
tion influencing the tested animal during the time of a test. (The level of sig-
nificance is defined as the probability of a gec:",::! "t" value being obtained with 
~ nndom sample, or by chance, from a population of this particular standard 
deviation. There were 18 degrees of freedom, {(14-2) + (7- 1)}. 
Acclimation trends for each cow during rwo-week periods were estimated by 
compuring "b" values for daily milk production versus time in days, (e<Juation, 
y = a + bX). Standard errors of estimate ;lnd correlation coefficient were also 
determined to indicate the significance of such acclimation trends. 
Feeding Program 
A common practice to feed a fixed amount of grain (depending on produc. 
tion levd) and the roughage ad libitum was followed throughout this study. The 
ratio of grain or concemrare consumed to milk produced was approximatdy 1:4. 
Composition of milking t:ldon (gt:lin), (Table 4), and quantiry of beet pulp per 
cow remained the same throughout the study. Beet pulp was fed twice daily, 
two pounds on a dry basis each morning and afternoon, and salt was available 
ad libitum. 
Roughage: Alfalfa pellets (fine grind), though obtained from different sup-
pliers·, wece approximately the same in analysis for this two year period. 
Manufucturers guaranteed composition of alfl. lfa pellets (1,4 inch) was: nOt 
less than 17% crude protein; etude fl.t nor less than 1.75%; crude fiber not more 
than 27.0%; nitrogen fcee extraet not less than 35% per hundred pounds. There 
were 100,000 "A" units in both Rei mers and Midwest pellets while Small's pel. 
lets contained 124,000 1. U. of Vitamin A. 
The alfalfa pellets were available ad libitum. The amount of alfalfa pellets 
or grain left over was recorded and deducted from the quantity fed. The grain 
and alfalfa pellets left over were air dried before the "weigh-back" w:/,s deduCted. 
This was necessary, especially at the higher temperatures, because the animals 
occasionally spilled water or salivated on the alfalfa pellets. 
· During the fi .. , four InOflW of study (in 1<nS.'9) ,h.e .J&lf. pelletS wac obtained from Reimer Dehyd"c."">g 
Co., Wlkenda. Missouri. The pelle" for 'he rem>.ining period of the firs, y""" experim=. c:ame from Mid· 
west Alfa/& Blender" Inc., Topeb, Kms .. . 
During ,he 19'9-60 .rudy.ll pelle" .... ere obtained from 'he W. J. Small Co., Kan ... City, Missouri, l 
divisioo of iucher.Dlnieb·MildJ.nd Co. 
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Animal Me2suremeotS 
Body Weights: Each cow WlS weighed before feeding twice weekly on 
We.:Inescb.y and Thursday (at approximltely 4:00 a.m.) . 
Milk Production: The cows were fed lnd milked twice dlily at 4:30 l.m. 
and 3:1) p.m. Individull A.M. lnd P.M. milk records were obtlined. 
Feed Consumption: The cows ~Iere fed grlin lnd beet pu,lp before milking, 
and the alblfl pellets lfterwuds. Individual A.M. 1nd P.M. feed mClSurCS ~Iere 
mlde for each cow. 
Water Consumption: Water WlS lvailable ad Jibitllm and recorded auto-
mltiC211y. A.M. lnd P,M. dua were obtlined on volume and frequen cy of drinks 
for individu11 cows. 
The following measurements wi!! be published by various members of the 
project. 
Metabolism Measurements (0. Consumption, CH. and CO. ProduCtion): 
Open circuit mlSk method technique W2S used weekly on Clch cow the seoond 
week of every two-week period. The measurementS were raken on T ucs/hy and 
Wednesday afternoon in the experimental room and on Monday and Thursday 
in the control test room (M· F.). 
Recral Temperature, Respi r:ltion Rlte, lnd Pulse Rate: these were recorded 
daily at 1:30 p.m. Monday through FridlY. 
Thyroxint I'n blood dtpletion Studits: In 1958-59 and 1959-60, all cows 
wtre injecred. with thyroxine I' SI on fht second and fourth weeks of Clch six-
week period. In each C2se all cows were injected both at the control tempcnrure 
and experimenw temperature during tht six-week period. Blood ;l.lId milk sam-
ples were counted for I' s> depletion nus. 
Milk Composition: Salt balance, other mintn!s, butterfu and buy acids, 
etc. were determined. A composite sample of morning and evening milking "WaS 
averaged for a twO day collection period for each treatment. 
Blood Composition: Electrophoretic patterns, total nitrogen and hem2to-
crirs were obtained on blood serum. 
Toral Vaporization (tent): Daf1. 'J."ere f1.ken both years in the control roem 
(6)· F.) during the first week on ThursdlY and in the experimental room on 
Thursday of the second week. 
Skin Vaporization: Local measurements (on back) by capsule technique 
~'ere nken rwice during the first week in both experimennl and control rooms. 
Surface Temperature (skin and hair): In 1958-59 weekly datil. were deter-
mined with thermocouples and in 1959-60 the surface temperature was f1.ken 
tlue<: times e2ch week. 
Hair density: Beta Guage (pm''') and other hair COlt measures 'J.'ete tlken 
once every week for both chambers in 19)9-60 experiment. 
Numerous other measurements were made. 
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RESULTS 
Some Characteristics of Experimental Cows 
Before reponing the effects of various temperature-humidity combinations 
on milk volume, il is advisable co fe-emphasize some general concepts, 
The response of laCtating dairy cows [0 various humidities at temperatures 
above MOE is conditioned by heat tourance :lod lwei of milk production or pro-
duction ~tmtial. 
Fortunately, from a physiological viewpoint, :md unfortunately, from:1. 
statistical viewpoint, we believe there are 4 general Iypes of cows in typical dair). 
herds. T hese are (a) heat tolerant-high production potential, (b) he:it tolerant-
low production potential, (c) heat intolerant-high produCtion potential, and (d) 
hear imolcnlnt-low producrion potential CO~IS. 
Shelter requirements would vlry somewhat for these 4 rypes- though dairy-
men 2re primarily interested in providing shelter for (a) and (c). 
Figure 1 pertains to the cows of type (a) and (c). Animals for these investi· 
gations were chosen for their similuiry in size, milk production, and weight; but, 
obviously, these animals are definitely unlike in "heat toler:mce." Heat tolerance 
is generally referred to in this bulletin 2S the relative ability of individual coows 
to maintain milk production andlor comrol reCtal temperature when exposed to 
higher temperature conditions. The heat tolerance of C-829 and intolerance of 
C-623 is quite evident. This may be observed (empirical values, Figure 1) by 
looking at the rel:uively greater increase in reccal rem~ture by C.Q23 as com-
pared to the lesser increase by C-829 at 9~oF., 2~96 R.H. Observe also C-623's 
greater decline in alfalfa pellet consumption, milk production, and body weight 
-thus emphasizing the great differences that exist in individual cows (reactions) 
in their abi lity to adjust to stressful environmental conditions even though they 
are at similar levels of production at 6~ 0 F. 
Daily Milk Yield at Va.d ous T emperature-Humidity Conditions 
Figures 2 to ~ represent graphically the daily milk produCtion of each cow. 
The lines represent 14 points in each two· week period. 
To enable the reader to visualize the acclimation trends at each condition 
and to observe the individual values for high producing cows, low producing 
cows, heat tolerant and heat intolerant cows these data are presented graphically. 
Figures 2 and 3 show the dai ly milk production for the 20 cows used in 
our 19~8-~9 study. Each line represents the daily responses of one cow during 
the two-week periods. The lines have been coded to denote cows in early, mid and 
late Stages of lactation respectively. The upper section indicates data from Group A. 
the lower Sc<tion fr.om Group B. Asterisk refers to points omitted due to ir-
regularities such as sick cows, off feed, mastitis, etc. 
Throughout the study, as Figures 2-~ show, the high producers were gen-
erally mote affected by the experimental conditions than those in later stages of 
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'ola ronee (C-623) . 
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produclion. PlOtS :iCe useful for gnphic r«ord llnd viswJ concept of each cow's 
daily response to conditions. Examples of (hese and Other differences are de-
scribed below. 
Figures.3 and 4 she ..... that at 90"F., 20% R.H. and 80°F., 80% R,H. milk 
production does not change much as compared 10 the comrol 65 " F., 50% and 
experimental conditions in the other periods. The 9OoP., 20% R.H. trC:HmC':m 
showed the least decline in milk production. At {his condition, cow 818, a high 
producer, showed the most change. 
Figure 'b. emphasizes the !evel of production as being a major fa.ctar in the 
ability of c:.mle to withstand heat. Observe the similar levels of produ<:tion of 
the higher producing anim:,tis (euly stages C-794 and U-S30 in the upper sec· 
tion and C·829 and C-623 in the lower section) at rhe beginning of the srudies. 
These anim:.l.ls were generally more affected by the unbvonble conditions than 
those in later stages of production. However, note the greater heat tolennce of 
C-794 and C829 as contrasted to U-830 and C-623 as evidenced by their higher 
level of production at the higher temperatures and humidities. It also demon-
stntes dearly the inherited differences or potential for both high production and 
heat tolerance. 
Remarkable data are being obtained on the delayed responses of milk pro-
duction as well as feed and Water consumption to stressful temperatures, etc. 
The presence of these "thermal" or "production" adjustments are more evident 
in the higher producers andlor more heat sensitive animals. The morc heat 
toler:l.nt and particularly the lower producers (Iare srages of lactation) show less 
adjustmenL 
To further describe these adjustments, observe C-794 (Figure 4a.). The de· 
cline in milk W;lS from approximately 50 pounds per day (first few days at s,oF., 
7096 R.H.) to 40 pounds; a gradu:li recovery was made upon return to 6,oF. to 
:.l.pproximately 46 pounds decline at S~oF., 70% R.H. to 39 pounds; etc. The 
change in milk production is essenrially complete for most :.l.nimals after ap-
proximately ten days exposure to a new condition. 
Acclimation Trends in Milk Production in R esponse to 
Various Treatments 
For most of the higher producing or heat intolerant cows, exposures to 
temperature and humidity treatments above 6,oF. resulted in :.l. gradual decline 
in daily milk production for approximately 7-S days, which then tended to level 
off (Figures 2-~). 
In most cases (even as severe as 9,oF., 2'% R.H.), the level of milk pro-
duction appeared to reach the minimum values during the test period. During 
rhe two-week periods the low producers :.l.nd "Heat Tolerant" cows showed 
smaller acc1im:.l.tion trends in milk production. 
Physiologic:lily spe:lking, one should not extnpolace from th'c: 2·week trends 
to suggest the loss or gain in milk production would be different than that 0b-
served (Figures 2-,). However, future and more complex studies are necessary to 
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fully underst~nd the in tric~te met~bolic ~djustments ~nd cellular processes as-
soci~ted with temptt2ture acc1imHion in bcnting dairy cows. 
These dat~ have provided much information on "met~bolic-Iags" in re-
sponse ro shifrs in environment that will be very useful for continued ~cc1irm.. 
tion ~nd diurnal rhythm studies. 
The trends observed in these graphs (Figures 2.~) have been analyzed ~nd 
expressed by ub" values or slopes. The following "b" V2lues and significance of 
coefficient correladons are presented in Table I and Appendix Table 5. Under con-
ditions of more stress, the negative trends have a significant codiiciem correladon 
in most individuals. For example, at 95°F., 25% R.H. (12 our of 12 cows were sig-
nificant): ar $10°F., 20% R.H. (7 out of 10); and at 85°F., 70% R.H. (11 out of 12). 
Under less stressful conditions, a fewer number of the cows showed significant 
slopes, e.g., 9QG F. , 20% R.H. (6 out of 12) and at S~oF., 50% R.H. (6 out of 12). 
Also the companble 65°F. slopes were more definite, positive, and signifiont 
when associated with the more extreme streSS conditions. 
Comparison of Previous 65 °F. Base Period and Respective Treatments 
The differences in the ITClitment milk production V2lues (second week aver-
age) from previous 6~oF. base Vllues are represented by bar graphs in Figure 6. 
All temperature and humidity conditions above 65°F. decreased the produc· 
tion of milk. The differen'es for n°F. , 90% R.H. md 9Q°F., 20% R.H. were not 
signifi<:ant, the difference for S~oF., 50% R.H. ~s signifi<:am at the .05 level and 
the differences for the remaining treatments were significant at the .01 level 
(Table II ). 
In comparing the tempenrure-humidity combinations, it is app:uenr that the 
higher humidiry at nOF. and its assumed depression of vaporization did not 
prevent the animal from losing sufficient he~t by vaporization ndiadon, conduc-
rion or convection (and thus avoid significant losses in milk: production due to 
heat Stress) . Eighty degrees Fahrenheit,80% R.H. is relatively mild (though 
signific~nt) for the same reason. A low humidity appears to be very beneficial ~t 
90° F., as is indicated by the insignifieant treatment effect at 20% R.H. Higher 
humidities at this 90°F. temperature level caused severe depressions in milk 
production. 
At conditions of less su·ess th:m those at 90°F., 2nd at 25% R.H. , the stage 
of production made no ~ppreciable difference in loss of milk. The arbitrary 
stages of lactation made no difference, but the level of production did. The in-
dividual differences fll outweighed the level of Ia'tation; but, again we found 
the heavier producers tended to have the largest milk production losses. 
Figure 7 shows the plot of milk production (Average for 12 cows) vs. tem· 
perarure and humidity. Note, 2t all conditions used, the milk production (aver· 
age for 12 cows) was highest at 65° F., ,0% R.H. As the humidity rose, the milk 
production tended to decrease, especi~lIy at the rempentures above a,oF., but, 
even :n the milder temperatures, higher humidities (75°F., 90% R.H.) c~used 
some decrease in milk yield. 
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TABLE !-ACCUMATlON TRENDS IN MILK PRODUCTION IN RESPONSE 
TO VARIOUS TEMPERATURE - HUMIDITY COl>IBINATIO~S ABOVE 6SoF. 
Environmental Conditions Cows showing negative b values (slopes) 
and si&!!!fican! correlation coefficients " 
'F. %R.H. Numb<'!r % 
" " 
6/12 SO . , 
.,
" 
7/12 58.3 
" 
7/12 58.3 
., 6/12 ~O . () 
" " 
6/12 50 . 0 
" 
H/12 91. 7 
" " 
4/12 33 . 3 
" 
lOIn 90 . 9 
" 
7/10 70 . 0 
" 
9/ 12 75 . 0 
95 
" 
12il2 100 . 0 
· (P~<.%) 
The 9,oF., 2~% R.H., condir;on is oniy a moder-He vapor pressure (10 rom. 
Hg) though it is a condition of grc::u stress. Radiadon, in this instan<:e, was:oJ. 
major £laoe, since it was SC'Vcrdy reduced by rhe narrowing tcmperarure gradient 
between the animal and environmenr. 
Because most high producing lactating Holstein animals cannot tolenre 
two-week constwt exposures to conditions lbove 9,oF., 2,96 R.H., future invesr· 
i~tions of this nature will Ix confined to conditions below 9~oF., 2~% R.H. 
Milk Production Expressed as Percent of Flt Corrected Milk 
Milk volume dau corre<ted to 496 FCM permits about the Slme interpren-
tion in relation to the environmental treatments (See Table 7). 
For purposes of feed quality control, these lnim:l.is were on "fine grind" 
alfalfa pellets :.l.S their roughage, and consequently, the pounds of milk produced 
are considerably less when expressed It 496 FCM. The relative effects of the treat-
mentS appear the same whether expressed at 496 FCM, or strictly by volume. 
The average v:.l.lues for 496 FCM for elch individUlI cow for e:.l.ch treatment are 
provided in T:.l.ble 7 for the purposes of calcuhtions relating to caloric int:.l.ke 
energy transformation, etc. 
Ternperlture.Humidity EffectS on Milk ProduCtion :.l.S Related to Various 
Psychrometric Expressions 
Of the treltments studied, 90°F., 2096 R.H. h:.l.d the lowest vapor pressure 
(Table II ) and provided the mildest responses (non signifiont) on the lnilTl:.l.ls . 
• 
.• 
, 
". 
-
• 
TABLE II . 
o} .. % mm. 1U! l b . d rv air o f , 
" " 
20. 0 1 3. 83 11.8 
" 
30 8, • 13.73 45. 7 
" 
13 . 0 13.83 59,5 
" 
,", . 1 3.98 73.2 
" " 
15.5 14. 01 M.' 
" 
21. 5 14.12 74.0 
" " 
, .. 1 3.98 43 .5 
" 
, .. 14. 11 49.4 
.. 14.5 14. 12 62.3 
" 
18.0 14.19 6S.7 
" " 
10.0 14.17 53.5 
(a) Delcrmlned by studen!!,. .~. test. 
(b) Determined by Brandt's Teat . 
•• Non-significant llral\dt's ~t ' teat . 
of Qb8L<lall 
(a) (hI 
72.5 -3.9 -4 . 52 
60 . 3 -2.9 -0. 08 
67.0 -3.4 -0 .13 
73. 0 -1. 7 -2. 98 
63 . 5 ... ,' -3.22 
12.5 -6.6 -3.96 
45.0 
- .85 -1.50\ 
50.0 .... 6 -7.08 
74.0 - S,4 _3.22 
6 8.0 -5.3 +0.22 
55. 0 - 10.2 -+{I. 07 
n.s ... 
. 01n 
," ," 
.01n 
." 
." 
It. s. U 
," 
," 
,01 
,01 
'" • 
-• > 
• 0 
X 
'" C 0 
0 
• 
" Z ~ 
~ 
-
-
~ 
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The 8~oF., 70% R.H . condidon was the highest V2por pressure and caused 
significant responses in most cows. 
Obviously, there was no over-all clear-cut relationship betw~n vapor pI"<$-
sure: (above 6~oF. , '0% R. H.) and milk production, but there was an appuent 
relationship at rc:mpeI'llturcs above S~oF. Wet Bulb relations (figure 6) are not 
generally consistent with the severity of response in m(]k production dedine. 
For example, nOF., 9O'il R .H . has the same wet bulb as S,oF., 70% R.H., but 
there ue extreme differences in the: (0'110"5' milk production response. 
Rcl:uing the temperature-humidity conditions to specific volume (cu. fro 
per pound of dry air) and observing the: milk production changes provided a 
somewhat better relationship. (In vi~ing Tabk II, it must be recalled that the 
composition of the sample is changing for the vatious treatments and this JJUy 
lIcCQunt for some of the minor discrepancies). 
SignifiOlnce of D«:line in Milk Volume 
Table 6 expresses the significance of the environmem:al effect on each in-
dividUlli cow. For enmple, (Table 6) lit 9OoE , 2096 R.H. there WllS a significa.nt 
decline «.05) in milk producrion in 3 of 12 cows; SOo F., SO'h R.H ., 3 of 12; 
80oP., 5096 R.H., 8 of 12 ; 85°F., 7096 R.H. , 10 of 12; Wo p., 40% R.H ., t o of 10; 
95°P., 25% R.H., 11 of 12; 90° F. , 25% R.H ., 10 of 11; 75°F., 90% R.H., 3 of 11; 
SO"P., 3096 R.H., 4 of 12; 85°P., 50% R.H. , 7 of 12; and 90° F., 5096 R,H " 10 of 
12. 
This method ( previously describc:<i in the sratisticaillnlllysis section) of 
handling such data is excdient when confronted with such 1I hcrerogeneous 
group of cows. Furrhermore, it presents dllta in a form thac }us telIl biologial 
mc::&ning, i.e., c::&ch individual cow's level of production, feed consumption, and 
wacer consumption with the related physiological informlltlon lIccompanying 
these: data make possible an undemanding of the processes involved. 
Tempenmre H umidity Index 
It is apparent from the data presented t h:lt discomfort (or comfort) is 1I 
function of both temperature and humidity. A tempcnture:-humidity index or 
formula also combines or ~Iuates humidity in rdation to comfort. In JJUny 
instances, wet bulb or Vlpor pressure doc:s.n't give enough cmphllSis to tempen~ 
ru~. 
The Temperature.Humidity-Index form ula used is thllt proposed by the 
U, S, Wc::&rher Bure:lIu (1959) where THI = 0,55 x O.S. + 0.2 x D.P. + 17.5. 
Vilues for the various temperature-humidity conditions arc obtained by 
plotting the decline in milk production versus its nonnil (6,o F.) level of milk 
production. II. line is fitted to the datll and values obtiined for 30 pounds, 40 
pounds, and XI pounds pa day milk production. Figure: 8 implies thllt a cow in 
a 65° F. environment which has the Olpacity due to genetic potential or Stage of 
laCtation to produce: 50 pounds of milk will decline more: in pounds of milk per 
day at higher temperature.humidity indexes than 30 pound cows. 
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e 
Fig. 7-Average differenet in Milk Production (Ave rage for 12 (OW,, from 
previous 6S"F. level. 
H I~ -+--I-~ ~ , 
> 0 I~--- - ::dt -__ 01) :~ -. . - -
" 1-1-
Z 0H= :-( ......... -:- ...... - ~ .-.: ~ I « .... • "'Go - 0 0 
o 0 -2 b i01 6 •••• • :Jr- ........ "f .~.-.:~-
I- """ '~ '. ' . . ......... "0 <r :C'O U • I'" .-.: .. .. /Ii I /10 
::J :2 - 4 r • ~ _ ~ ..... .... ... ·Sl·~ O _ 8 ..J I KEY : LBS./ o-.~ "8 ~6 Q.~ . '~ g: w" -e t- 6- ~O -!: 0 o '~ ~_ 
Z 0 •••••• 4 0 ',. 
:s:: I L I 0--- 30 I .. b. 
--', ~ ~ . ~-~ ~ I ~ 0 
o -'0 H-+--+-Ir-- - ._ - f- ;2 -r\ -
fr. H. I. : 0.5.:0110.8 . + 0 . 2 ~ D. P.+ 17.~] 
I I I I I I I • 
71 12 73 74 1~ 76 77 76 79 80 a l 
TEMPERATURE- HUMIDITY INDEX 
Fig . 8-Effed of level of milk production on overoge dedine in milk produc-
tion, as expressed, VI. II ' e mperolure-hl,lmidily Index. 
RESEARCH BULLETIN 791 21 
Acroally, the higher producing cows, though declining more, will, for ex-
ample, still give a greater amount of milk at a T HI of SO, though undoubtedly 
doing it at a sacrifice to future production. The 50 pounds per day cows de-
dined about 1.7 pounds per day for each unit increase of T HI; whereas a 30 
pounds cow declined only about 0.7 pound pet day for C2ch unit increase THI 
at indexes greater than 74.5. 
At higher THI index values, progressively more of the cows show signifi-
ont declines in m(lk production (Sec Table 6.) 
In summary, this gnphic analysis provides an integntive manner or expres-
sion of a massive amount of data. 
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APPENDIX 
APPENDIX TABLE I-HISTORY OF CLIMATIC LABORATORY COWS 
1958 - 1959 
Entered Lab 10-20-58 
DUly V.Uy 
Cow B'rth MUk C.M"" Cow B'rth MUk CalVina: 
No. v. .. p""",",,,,,, D ... No. 
-
Production 0. .. 
'93 11- 24 - 54 54.1 9-06-58 n3 2- 13- 54 50.4 9- 01-58 
'" 
5-30- 52 48.3 9-15-58 85' 9-24 - 55 43.8 9- 19-58 
'" 
4 - 16- 54 38.5 7-08-58 SO, 3- 26 - 55 33. 6 6-29-58 
.. 0 1-05- 53 3S.4 8- 26-58 SO, 1-25-55 43.7 7- 03-58 
.84 7- 02-54 25.4 4-21-58 
'" 
10-20-54 2<.2 5-25-58 
'" 
4- 1G-54 30.3 3-20-58 
'" 
7-09-54 36. , 4-14-58 
Entered Lab 1-12-59 
". 7-24-55 46.0 12-19-56 
,,. 6-14-55 42.0 12-20-58 
'" 
8-08-55 39.0 12-13-58 
'" 
7-06-55 43.0 12-19-58 
Entered. Lab 4-06-59 
855 10- 26- 56 40.0 2- 13-59 
'" 
9-14 - 56 39.0 3-04-59 
.52 10-02-56 58.0 3-03-59 
'" 
11-28-56 50.0 2-25-59 
1959 - 1960 
Entered Lab 10-26- 59 
C-71M 11-24-54 48.3 9-02-59 C-623 4-15-53 53.1 10- 02- 59 
U- 830 12-10-55 4 2.4 8-28-59 C-629 6-14-55 37.3 10- 08- 59 
0-<50 5-13-53 H' 6 - 15-59 U- 829 10-23- 55 37.3 6-08-59 
C- 816 4-25-55 , ... 7-07- 59 • U-880 11- 14-55 37.0 7-16-59 
C-842 8-20-55 28.0 3-22-59 U-853 10-09-56 35.0 4-12-59 
U-852 10-02-56 26.0 3-03- 59 C-895 12-0S-55 2S.8 4- 02-59 
Entered Lab 1-1 S- 60 
U-809 4-03-55 ".0 12-1 7-59 U-813 6- 09-55 48 . 0 1-02-60 
U-864- 2-19-57 U.O 12-20-59 U-Suu 7 ·21-55 52.0 1-0(-60 
U-&17 9-05-56 55.0 1-10-60 
Entered Lab 4-11-60 
U-473 4-10-$4 67.5 2-26-60 U-S18 7-06-55 49.9 2-13-60 
0_ 8-26-56 66 . 7 3-05-60 tl'-820 7- 24-55 52. 7 2- 01-60 
Every 84 days change stage of lactll.tion 
.. Light 1n left front quarter 
... nu. cow taken out January 22 and U-84 7 entered Febrwt.ry 1, 1980 . 
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APPEN"DIX TABLE 2- ENVlRON"MENT SCHEDULE FOR TEMPERATURE 
HUMlTlDY STUDIES, 1958 - 1959 
Chamber I Chamb~r II 
""~ QF. R. !I. 0_" 'F. R.M. 0_" 
10-20- 58 to 11-02-58 
" 
sat B 
" 
sat A 
11-03-58 to 11 - 16- 58 
" 
sat A 
" 
sat B 
11-11-58 to 11-30-58 
" 
sat B 
" 
,,% A 
12_01_58 to 12-14-58 
" 
50-4$· A 
" 
sat B 
12-15-58 to 12-28-58 
" 
.at B 
" 
sat A 
12- 29-58 to 1-11-59 
" 
.at A 
" 
,at B 
1-12-59 to 1_25_59 eo ,at B 
" 
sat A 
1-2fJ-59 to 2-08-59 eo ,at A 
" 
sat B 
2-09-59 to 2- 22- 59 eo ,at B 
" 
,at A 
2-23-59 to 3-08-59 
" 
eo% A 
" 
,at B 
3-09-59 to 3-22- 59 
" 
'at B 
" 
sat A 
3- 23-59 to 4 - 05-59 
" 
'at A " sat B 
4-06-59 to 4-19-59 
" 
sat A eo .at B 
4-20-59 to 5-03-59 
" 
sat B eo .at A 
5-04 - 59 to 5-17-~9 
" 
sat A eo .at B 
5-18-59 to 5-31-59 
" 
sat B 90 sat A 
6 - 01-59 to 6-14-59 
" 
sat A 90 sat B 
8-15-59 to 8-28- 59 as 
"'" 
B 
" 
so% A 
• Co~ divided into~uP' ofllx cows eacb: A and B • 
•• First week 90°_5 R. H. and 2nd week 90°-4O$R. H. 
~ of Lactation and Gl'OIlp Designation lor Individual COWl 
S!!ie or Lactation 
"'~ O~p Early M~ U .. 
10-20-58 to 1-11-59 A (793) 
"'" 
(474) (0440) (484) (473) 
B (71 3) (856) 
.'" '''') (499) (487) 
1-12-59 to 4-05- 59 A (820) (823) (793) (523) (474) (440) 
B (814) (818) (113) (856) (807) (804) 
4-06-59 to 6-28-59 A (855) .s. (820) (823) (793) (523) 
B (8491 (858) (814) (818) (719) (856) 
24 MISSOURl ACRICULTURAL EXP£il.IMi!NT STATION 
APPENDIX TABLE 3-£~VIRONMENT SCHEDULE 
FOR TEMPERATURE HUMIDITY STVDl£S 
1959 - 1960 
Chamber I ChamlM!r U 
D ... OF. R. H. Grou.p· of. R.H. Group" 
10-26-(19 to 11-08-59 .. sdl; A .. ,<I!. B 
Il-09-S9 to 11-22-59 .. ,<I!. B .. sdl; A 
11-23-59 to 12-06-59 .. sdl; A .. ,<I!. B 
12-07-59 to 12-20-59 .. '<I!. B .. ' <I!. A 
12-21-i!l9 to 1-1)3-60 .. sdl; A .. ' <I!. B 
1-04 -60 to 1-17-60 OS ,<I!. B .. ,<I!. A 
**1-18_60 to 1-31-60 
" 
'5% B 6S ,<I!. A 
2-01-60 to 2-14-60 
" 
'5% A 6S ,5% B 
2-1 05 -60 to 2_28_60 
" 
'5% B OS ,<I!. A 
2-29-60 to 3-13- 60 
" 
'5% A OS sdl; B 
3-14--60 to 3-27-60 
" 
'5% B 6S sdl; A 
3-2S-60 to 4-10-60 90 ,5% A .. ,5% B 
4.-11-60 to 4-24_60 
" 
.<1); B 6S ,"" A 4-25-60 to 5-08-60 
" 
9d/, A 6S ,5% B 
5-09-60 to 5-22-60 
" 
'5% B 6S ,5% A 
• COWl divided into ,rou~ of ,Ix COWl each: A and B • 
•• Changed temper&1\1rt1 of Clwnber January 22, 1960. 
I became experiment&! room 
n became control 
Stage of Lactation and. Group DesignatIon for Individual COWl 
St.a.a:e of Lacta.tlon 
Do<. G~, Early M" r "e 
10-26-59 to 1-17-60 A IC-794) (U- S30) (tJ-f~) (C-BI S) CC-842) (U-852) 
B (C-S2S) (C-S29) (U- 829) (C-S80) (U-8S3) (C- SBS) 
1-18-60 to 4-10-60 A (lI-809) (lI-864) (C-7IN) (U-630) (U--450) «:'818) 
B *·· (\1-847) (\1-B13) (C-623) (C-S29) (\1-829) (C- SSO) 
4-11-60 to 7-03-60 A (\1--473) (U-844) (U- S09) (\1- 8640 ) (C-1S4) (U-B30) 
B (lI-81B) (U-620) (U-8H) (\1-813) (C- 623) (C-829) 
U·U_821 taken out of Lab ",d l'Itpiaced January 22 by tr-8H. 
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APPENDIX TABLE 4-HERD RATION - MILKING COWS 
Total 
Crode IHg. Dig. 
Feeding Stufts Protein Protein Nutrients 
SOOI No. 2 Yellow Corn (3/4' grind) 
3001 No.2 Oats (3/4' grind) 
3001 Wheat Bran 
31)01 Soybean Meal (44%) 
251)1 Cane Molasses Feed" 
301 Salt 
21)1 Bone Meal 
20001 
Average Composition per cwt. 
72. SO 
36.00 
49. 20 
137.10 
11. 28 
306.38 
15.32 
56.00 
28.20 
39.90 
126.00 
4.28 
254.38 
12.72 
640.00 
210.30 
200.70 
234.00 
147 . 28 
1432 . 28 
11.61 
- The cane molasses feed shall contain a minimum of sc% cane molasses 
with 10% milo graln and 10% wheat gralo . 
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AP P EN"DIX TABLE S. ffiDMDUAL TRENDS AND RELA.'JIONSH IPS t;.; MILK PRODUC TION 
FOR tAC!! 2 WEEK PERIOD AT A SPECIFIC TEM PERATURE CONDiTiON 
1958 - 1959 
Group A 
Cow 793 
65 r.o 1 11 2 1l4.71 . 3375 1.367 
SO loCI 3 '" 53.64 . 1569 1.297 
65 SO 5" 6 51.47 .1(;42 1.615 
90 50-10 I" 2 U.79 -1.451 
65 SO 3 I: 4. 41 . 4.7 .8371 
90405&638.98 . 9160 
4. 473 
1 . 241 
1.425 
65 50 I " 2 40 . 13 . 9096 2 . 0$4 
8(l 30 3 1\ 4 41.69 .G399 1.118 
65 roo 5" 6 3(;'99 .4217 1 .5U 
90 20 1 I: 2 38.18 . 1459 .7218 
65 50 3 ,,4. 35 . 86 . 2982 . 8143 
9{1 20 5 I: 6 35.75 . 0030 1.1288 
65 50 1 t 2 35.74 .0351 . 4 961 
80 80 3"'. 33. 50 .1637 . 53(;2 
85 SO 5"6 31.59 .0224 . 6236 
90 50 1 " 2 28. U .46()6 .8155 
65 r.o 311. 28.81 .2241 1.141 
90 50 5&6 25.95 .6180 .8083 
Cow 474 
Cow 523 
. 7320 41 .80 . 2573 
. 4106 24 . 74 _ . 1474 
. 4638 H .H - . 0419 
. 8172 35. 59 -. US6 
. 9465 3 2 .93 - . la39 
. 9416 29.66 -.2103 
.8!l49 29 . 83 .S811e 
.8430 30.11 -.3014 
.7658 26 . 48 . 3621 
. 6607 2a.39 -.0338 
. 8472 28.82 -.4507 
. ou a6 25.19 . 1 ~1 
.294a 23 . 27 - . 1118 
. 7991 24.39 . 1712 
. 1546 22 . 12 -.1995 
.9263 19.52 - .n~a 
.6500 19. 83 . 2986 
. 9511 19.22 _ . 4628 
Cow 440 
65 SO 1 112 42.1H . G45.f 1. 7268 . U S9 36 . 44 - .2683 
80 50 3 "~ 39.56 
65 50 5"6 39. 14 
. 5386 1.4960 . 84S0 33.92 _.2268 
.18 70 1. 177 . 8688 32 . 62 _.0626 
90 50-40 1 & 2 29 . 34 _1. 678 3.4 77 . 9029 27 . 28 - . 6430 
.9155 26.12 .0115 
.4091 24 . 17 - . U U 
65 SO 3& 4 30.91 10 0M 2 . 016 
90 4 0 5" 6 26.68 _ . 1828 1.775 
6 5 50 
80 30 
65 50 
'" ... 
'" 
28. 29 • • 6013 
21.3 2 - .4208 
22.44 . 5703 
1.846 
2.169 
1.691 
. 8l1I 27 . 27 . 4325 
. S452 26 .49 - . 37S4 
. 826525.17 .3982 
90 20 1 & 2 25. 89 
6 5 50 8 & 4 28.82 
90 20 5 & 6 26 . 96 
85 50 1"'2 25. 94 
80 50 3& 4 25 . 07 
6 5 50 5&6 24.25 
90 50-10 I " 2 23 . 89 
65 SO 3 11 4 20 . 17 
90 40 5"6 20.39 
. 4290 1 . 542 .7709 28.21 - .1221 
.l i 56 . 1629 .7«S 25 . 94 .0235 
.0-146 .8175 . 2311 24 . 30 _.3470 
Cow 4 84 Cow 473 
.2030 1. 143 . 6116 30.07 _.2773 
. 0-100 .1463 . 2212 25.68 - .3441 
.0527 . 8505 . 2606 25 . 44 - . Hao 
.2901 
. 1039 
. 261 7 
. 9033 
. 6834 
. 7852 
. 8133 21 . 12 _ . 4564 
. ~ 521 19 . M . 2734 
.8234 18 . ~ -. 3329 
2 . 627 
1.688 
1.438 
,. 
.3923 
. 3~54 
. 1260 
I. 937 .8095 
.8233 .6i78 
.9835 .6814 
2. 142 .~260 
1.932 . 5694 
1.550 .7131 
. 973 8 .1411e 
1. 803 .13113 
. 9997 . ~5~3 
. 6973 . 5810 
. S830 .8894 
. 5138 . 86 07 
. 1286 . 9335 
. 9889 .7959 
.1455 . 93 78 
2.125 . 4811 
1.272 .6131 
. 9SI9 .2676 
2 . 703 • ?l93 
.7764 . 3989 
. 7432 .7471 
1 .941 
1. 131 
.7064 
. 7916 
. 630-1 
. 6131 
.8144 
. 8229 
.9261 
. 5578 
. 1608 
. 9266 
1. 175 .7165 
1.429 . 7236 
. 6 888 . 7066 
1. 24 8 . 8468 
. 8280 . 8209 
.8242 . 8693 
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APPENOIX TABLE~. (CONT'D) 1958_59, GROUP A 
Cow 820 
65 50 1" 2 48.60 .8756 3.875 
80 30 3" 4 52.27 . 3e$O 1.157 
65505"642.21 . 73561.92 
90 20 I" 2 39.17 . 3101 1.0399 
65 50 3&.4 39.94 . 3Ul 1.137 
90 20 ~"6 39.&4 . 1216 1.2152 
65 $0 1&.2 37.79 . 2962 .95904 
eo 80 3&.~ 37.80 .IMB 1.~7 
6550 5&.8 36 . 94 .20981.0276 
90 50 I&. 2 32.53 .1802 .8771 
65 50 3&.4 31.28 . 3534 .9782 
9050 5&.6 28.93.0789 .8966 
Cow 855 
6550 1 &.2 38.87.25732.731 
80 60 3&.4 38.8~ . 0083 1.014 
85 50 5 &. 6 36.55 .3314 2.0989 
90 SOl &' 2 32.89 .3274 2. 510 
6$ 50 3 &. 4 31. 59 .2163 .6&46 
90 50 5&.6 30.21 .44IS 1.0224 
Cow 823 
. 7014 4& . 83 .6534 
. 8084 44.34 -.9167 
. 8576 36.59 . 3217 
. 7928 38 . 70 . 0402 
. 7786 40.41 .10SS 
.4076 37.61 -.2399 
. 8054 34.04 · . 4472 
. 4567 32 . 42 _.1426 
. 6645 31. 32 . 2052 
. 6221 27 . 47 _.7U4 
. 6438 27 . 51 . 2602 
.4412 21.33 -.4305 
Cowsu 
. 3795 :.4 . 61 . 6518 
.0358 55 . 04 -.3116 
. 5665 51. 05 . 2791 
. 4939 46 . 13 -.8929 
.8500 43.51 .4514 
.8829 45 . 33 _.6U6 
• L~VflI Sl(111itlcanc~ : .05 • . 5324 .01 • . 6814 
1959-1960 
Cow C-79i1 Cow U_830 
27 
4.063 .6747 
1.695 . 9203 
2.2178 .5340 
1.670 .lM2 
1. 221 .3558 
.8517 .7751 
. 9886 .8916 
1. 530 .3760 
. 5913 .8313 
1 . 388 .9125 
1. 731 . :.462 
. 657 .9437 
4.373 .5444 
1.450 .6832 
.8611 .8151 
2.4 42 .8461 
.8264 .9218 
1.0638 . 9286 
6550 1 &241.6 .07051.51 .UIl 4l . 0S .138 .7918.6M5 
85 SO ! "4 45.99 . 3291 2 . 808 .4548 30 . 09 -1 . 003 4 . 938 . 6626 
65 50 5&.6 48.01 .5986 . 9306 .9412 33 . 82 . 5435 1. 134 .8667 
" 
" 
" 
'" ". 
" . 
44 . 31 -1.039 
43.99 .4650 
43.25 .SSSO 
1. 223 
2.451 
1.1917 
.9653 26.17 -1 .186 
.6527 23.8 2 . 3378 
.9{157 25.30 .9408 
3. 357 
2.294 
1.97 
.832 
.~39 
.. -
6550 1&2 42.19 .7494 . 9091 .963321.40 .62431.014 . 933 
95 25 3&4 41.22 .1821 . 8903 .9614 19.51 -1.196 4.132 . 1634 
65 50 5" 6 40.08 .3041 1.849 .5823 22.81 .5103 1.085 .8984 
90 25 1&2 87.09 .3210 1 .1027 .1851 ~.76 -.9360 1.462 .8412 
65 SO 3&.4 36.32 .1389 .9678.5299 Z2.54 .3962 1.860 .6799 
90 25 5"6 33.63 . 6314 2.193 .7817 18.37 _ . 1472 L 400 .9185 
85 SO 1" 2 30.83 .2595 .6849 . 8618 SO . $2 •. 0210 1.300 . 07M 
75 90 3&4 30.71 .4597 1.919 .n17 11.92 .2589 .8965 .7303 
65 50 sr. 6 26.41 .1026 . 8537 . 4631 15. '" - .2905 1.770 .5813 
28 MISSOURI A GRICULTURAL ExI'ERIMENT STATiON 
APPENDIX TABLE 5. (CONT'O). 1959-60, GROUP A 
65 50 1 '12 
85 50 3& 4 
85 50 5&6 
85 10 1&2 
65 50 3 &4 
85 70 5116 
• 
Cow U-'5O 
48 . $7 - .10$0 
41.$3 .8221 
38.94 .1551 
33.97 . 6894 
3a. l? . 8021 
36.71 -1.285 
Sy" 
1.463 
2.094 
2.013 
l. 580 
1.668 
2.~09 
65 50 1" 2 39.21 1.066 1.820 
95 25 3" 4 35 .U -1.390 1.88 
65 50 5&8 U.96 .7US 1.596 
90 25 1"2 
65 50 3"4 
90 25 5"6 
65 SO 1 " 2 
85 50 3t. ' 
65 50 5&8 
38.47 . 9(91) 
38 . M . 9305 
38.32 -1.139 
19.98 - .0835 
19.02 . 1113 
18. 84 .0092 
1. 73 
1.626 
1.365 
l. 157 
. 5534 
. 4178 
• 
Cow U-SlS 
.293136 . 91 -.1410 
.8S31 36 . 34 .0356 
.309735. 10 - . 1065 
.8848 33 . 82 - .3393 
.9023 3l.i>4 - .0507 
.9Z44 31. 54 - .()485 
. 931 28 . 50 -.0692 
.9546 Z4 . 71 -.0292 
.9()25 n .72 -.0213 
.9162 19.4 - .2806 
.9279 16.96 -.0551 
.0041 14 . 15 _ . 2514 
Cow U-852 
.2996 29 . 22 - . 3336 
. 6784 28 . 39 - . 0210 
. 0951 26 . 74 . 1160 
I. $34 
1.112 
. 4605 
. 9887 
.8440 
.8533 
. 9695 
. 5583 
. 6418 
.3451 
. 1505 
. 3099 
• 3716 
.lall 
• 7098 
.8310 
. 2533 
.20405 
. 29068 
. 9159 
. 1431 
.9623 
.304 7 
.9621 
· 86()6 
. 0$17 
.5306 
85 70 1&2 17. 22 . 2879 
. 0142 
. 1723 
.5515 . 915225. 4 2 -.367 2 .7325 . 9091 
.20489 
. 8308 
65 50 3" 4 17.M . 3789 . 1619 22.46 - .07~5 1.261 
85 70 5&6 16 . 74 . 4102 .8173 20.96 - .3127 .9lI9 
C<>w U-809 Cow U-864 
65 50 1"2 61.97 .4200 1. 768 . 7188 ~5.17 .2298 
95 25 3 1: 4 M.07 .7975 2.893 .7683 41.74 -1.083 
65 50 5" 6 55.54 .3184 1.148 . 6634 U.17 .7334 
90 25 I&< 2 ~.87 - . 4142 1.320 .8068 45.05 
6550 3&<' 55 . 37 .3771 1.967 .6407 43.84 
90 25 5&<6 52.73 - .2648 1.109 .7255 44 . 38 
65 50 1&<2 51.i9 .4807 2.S74 . 619842. 73 
75 90 81:; 4 SO .14 . 0890 . 7988 .'366 44 .74 
65 SO 5&6 47.74 . loS67 . 8577 . 6225 012 . 6 7 
Cow U...;l73 
.u. 
. 2685 
.0448 
.3610 
.1010 
.1531 
Cow U-M4 
I. 648 
I. 528 
1. 729 
.6427 
.9512 
. 8793 
. 8260 . 8103 
1. 388 .844 
1.758 . U03 
1.755 . 6e72 
. 7900 .4867 
. S820 . 6020 
65 50 I" 2 66.32 .1338 1.560 . 3499 61.84 - .8953 2.6316 . 8288 
75 90 3& 4 62.29 .4327 .7586 .9276 38.57 _2 . 4373 8.459 .7819 
65 50 5&6 59 . 95 .1472 1.6877 .3551 30.82 . 6185 8.0631 . 4060 
. 01-.6614 
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APPENDIX TABLE 5. (COh'T'D), 1958-59 GROUP 8 
Temrrature 
0F . R.H. W""k , 
Cow 713 
, 
Cow 85(; 
so 50 1 '" 2 55 . 47 . 4606 2.403 . 6407 32. 42 _1.302 
65 50 31<4 52.62 -.5512 2.007 .7670 31 . 52 . 0226 
SO 50 5 " 6 48.39 -.1399 2.267 .2596 27.62 .1505 
65 50 1" 2 47.05 . 2351 1.505 .51122 21.128 .2914 
90 40 3" 4 39.55 -.6180 3.525 .6067 23.311 .2035 
65 50 51<6 35.34 .0320 1.600 .0869 22.39 .0081 
so 30 11:12 39.15 .8167 2.297 . 8399 21.44 .1584 
65 50 3" 4 37.19 -.9184 1.290 .9516 20.43 .6775 
80 30 5 I< 6 33.04 .3749 1.5809 . 7183 15.!H .25042 
6550 11<2 31.72 -.M9S 1.627 .132214.08 .1270 
90 20 31<4 31.17 -.4e24 1.174 .8638 13.27 .2470 
65 50 5 1< 6 27.18 -.3072 .8926 .8318 11.97 .1386 
80 80 lit 2 23 . 65 - . 1472 . 8011 . 6248 10.01 .1116 
655031<419.95 - . 3463 .4301.9616 9.157 .1887 
SO SO 51t6 11.76 - . 1320 . 8632.5544 8.257 .1380 
65 50 1" 2 16.47 -.1057 .3318 .8111 7.19 .0525 
90 50 3"4 15.13 -.0472 1 . 050 .1916 6.48 .0558 
65 50 5" 6 14.71 -.1837 .6229 .7S89 6.56 .0736 
Cow 807 
80 50 1 I< 2 29 . 38 -.2035 . 8960 
65 50 3 " 4 26.30 .1716 1.489 
SO 50 51<6 26.55 -.3134 1.968 
65 50 1/12 25.14 -.0490 .54'22 
90 40 3"4 20.74 -.0703 1.103 
65 50 5/16 18.59 -.1923 .9135 
603011<218.40 - . 0960 . 7911 
65 50 3" 4 :t8 . 79 . M87 . 7333 
SO 30 51<6 16 . 59 .!)490 . 5918 
65 50 11<2 16. 17 - . 1758 . 8161 
90 20 31<4 14 . 97 - . 0019 . 7756 
65 50 5 I< 6 13.82 -.0107 . 837 
Cow 499 
80 50 1" 2 36 . 11 - . 6061 1.437 
65 50 31<4 38 . 35 . 3894 1.264 
SO ~o 51<6 31.94 .3359 . 999 
85 50 1 "2 16.59 .0643 .&1;2 
90 40 3"4 13.20 -.6252 1.319 
65 50 5"6 8.87 .1639 .70~ 
. 7031 41.17 
.4484 38.11 
.&697 36. 1 7 
.3661 36.32 
.2874 28.94 
.67506 26.85 
. 4673 27.92 
.3781 25.07 
.3392 21.84 
. 7790 22 .11 
. 0110 22, 06 
. 0733 19. 55 
Cow 8M 
. 5402 
.2479 
. 3432 
.1740 
.1978 
.1626 
.2312 
.3672 
.3846 
.9018 
. 0019 
.1384 
Cow 487 
.8532 36 .11 _ . 8061 
.8493 36.35 .3894 
.8313 3l.!l4 - .3358 
.4002 32.44 - .1956 
.8998 19.14 - .6626 
.71U 22.38 .4967 
,,, 
3.570 .8533 
2. 3116 .0425 
2 . 142 .29U 
1.936 .5481 
1.334 .5532 
1.052 .0336 
.8277 .8402 
.8105 .9642 
.8085 .8075 
1.367 .3750 
.8881 .7111 
.8740 .&683 
• !On . U87 
. 8488 .7496 
.4950 .7718 
.M6S .~07 
. 3SH .5:144 
.2826 .7S()(l 
1.431 
, . ~ 
. 999 
' . 00 
2.422 
1 . 445 
1. 317 
1 . 933 
1. 378 
1.087 
.8636 
.6950 
1. 29 
1.269 
1.704 
1.372 
3. 159 
1.261 
. 8532 
.M' 
. 8313 
.6018 
.ssw 
.4400 
.5900 
.6373 
.7720 
.3451 
.0099 
.6847 
. 8983 
. 8005 
. SStl 
. 5273 
. 6743 
. 8638 
MlSSOUJlI AGJlICULTIJRAL ExPERIMENT STAnON 
APPE!VDIX TABLE~. (CC»IT'DI. lU&.S •• GROUP B 
.. ~ 
.. .. 
10 30 
80 '0 
.. .. 
80 80 
.. .. 
.. .. 
.. .. 
1" 2 37.68 .un 
3" 4 34.51 _.4114 
5"8 29.82 .1485 
1 t. 2 21.37 -.2U2 
'" 4 27.08 -.UU 
568 24.24 -.S358 
l' 2 20.28 -.84'13 
S6 4 17.32 .1072 
5" 6 14. 39 -.3138 
It. 2 a.4t -.1 072 
st,4 10.03 -.11M9 
51;6 11.70 - .0'1' 
3 . 584 
1. 951 
. 8835 
1.516 
.55U 
.974$ 
.91S)' 
.9152 
.8109 
.8139 
1.424 
.. '" 
Cow 818 
.43ei 4e.1M .U3S 
.&750 52.04. - .3931 
.5907 44.81 - .1301 
.U77 43.42 .3681 
.7U2 38.113 _1.0&2 
.8321 3'.00 .3290 
.9S07 1?Got . 1M62 
.4!101s 34.79 .07M 
.u.g 34.59 .4747 
. eOS3 31.87 .0709 
. M17 27.M . 5105 
.31148 27.07 .1782 
10 10 162 38.S' .:1400 4.3289 .3404 48.71 _ .13<11 
n 50 3t.' 38. 114 .28M .5817 .so.o U.4t .3<115 
80 10 5t.5 38 . 89 _.(3111 .#4.0 .11740 $0.13 .~ 
U 50 It. 2 35 . 117 .0450 .3217 .U05 48.'3 .2648 
to 110 3" 4 32.44 _.34111 1.582 .1851 41.04 -1.310 
U 110 5" e 30.M .~ .37114 .45M 41. ,. .5815 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
" ..
" 
$0 1 t. 2 
70 st. t 
50 5'6 
Cow CoSt. 
55.78 .U~ 1..3 
51.99 .220& 2.139 
49.39 .0712 1.406 
47.1S .USO .788 
n.Ol .1141 '.496 
44.U .2051 .413 
43.:IS .011t . 150 
42. oe: .01U .1102 
39.77 .111' .856 
38.U .040& .714 
34 . 44 .2.53 1.265 
32.35 .un .481)4 
29.81 .2171 .4$19 
27.1 .Ji34 .U7 
U.S - .2)07 .6246 
C_C~23 
.3307 52.12 .3446 
.40" 6~.48 .M?' 
.2162 n.ll .3692 
.738 U.U .24n 
.708 46.83 -1.158 
.9008 4&.011 .5400 
. 4»J n.18 _1.224 
.0603 42.04 .1i82 
.80" U.U -1.3n 
.240 35.78 .3268 
.1121 31.74 . 6274 
.8195 29.61 .2127 
.11022 27.11 .3738 
.3&07 23. 28 . 2263 
.84' 20.14 _ .2562 
2.215 
1. 736 
1.412 
1.580 
1.424 
1. 018 
1.386 
1.262 
.~ .. 
.U17 
1.817 
1. :147 
S.SU 
1.2tO 
1. 704 
1.489 
3.302 
2.0U 
1.811 
l.:wa 
l.UI! 
l.9U 
2. IS? 
3.UI 
1.4S2 
1."0 
.1468 
.4997 
.7M' 
.... , 
.8562 
.7019 
.U90 
• 711)4 
.IIU7 
.8015 
.1434 
.U23 
.9093 
.4129 
.7639 
.49900 
.101' 
. 7130 
.4580 
.6112 
.865S 
.7812 
..~ 
.7847 
.1229 
.". 
.8957 
... ~ 
.$401 
.8401 
.6311 
.U97 
.8783 
.8198 
.9559 
. 7UI 
.. ," 
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APPENDiX TABU: 6. (COI'IT·D) . U~i-40 . CROUP B 
Tem~ratu.ra 
OF. R.H. WHl< 
as !500 1"2 
U !500 3". 
65 !500 5"6 
65 !500 1 " 2 
85 70 3 " 4 
65 !500 5 " 6 
9S 25 1 102 
65 !500 3 II • 
95 n 5'" 
e5 !500 1"2 
90 U 3"4 
65 50 5 .. ' 
.. " 
" " 
.. " 
" , 
... 
... 
• 
, 
Cow U-8t9 
35.04 .2745 
U.34 .U53 
34.8 .0054 
34.3S .0470 
30.34 .8065 
25 . 99 .1393 
25.83 .2037 
18.'9 .2861. 
U.3 .4&04 
8 .40 . 3991' 
4.18 .328 
"'''''''' 
Cow C-895 
22.52 -1.062 
17 . 82 . 1210 
14.7 .5180 
65 50 1 " 2 10. 08 . 309 
. 2105 
.050&1 
U 70 3114 11 . 07 
65 50 6". 3.97 
eo... U_B47 
1.221 
1. 006 
. 8599 
. 9014 
1.1172 
. 9514 
I. SU 
.15621 
. 2611 
. 3812 
1.214 
1.43 
. 520 
.. ~ 
• 
, 
Cow C-880 
.8992 29.08 . 5942 
..... 84 30.71 . 0145 
.0382 31. 01 . 0648 
.221& 30..... .0261 
.9US 24.91 -1.186 
. 5316 25.23 .901 
.• u 23.$2 _1.22<1 
.9115 22." .. sa 
.91118 19.02 .9041 
.976 U.U .316 
.148 11. 71 . 2O:M 
15.$1. .1178 
. 954' 33. 54 
. 7118 34.92 
.9819 30.71 
Cow U-853 
. 7534 
. 4573 
.7817 
.8741 .8$1. 3(1.18 . 28 79 
. 11323 
.15614 
. 3722 . 9205 28.83 
. 3112 . 1107' 28.11 
Cow U-813 
44.S! -1 .2<187 
U 50 3'" "'.19 . 2749 5 . 302 .8170 M.t! 1.015 
95 25 0 .. 11 53.58 -2 . 0534 1.137 .9184 ".13 -1.363 
85 50 1" 2 SO.61 .8107 1. 9078 .8797 49.61 .6542 
90 25 3114 53.72 . 8162 I.OSS? . 8518 ••.• 8 .9494 
65 SO 5" . 49 . 07 .1909 1.111 . 599043.18 .1349 
15 90 1 112 4 • . 74 . 3232 1. 251 .7413 40 . 00 . !1454 
65 50 3 64 ... 35 .1107 1.117 . 3805 37.12 .1010 
75 9<1 &., ... 99 .001S 1 . 353 .0049 29. 39 . 8786 
73 90 1 .. 2 n.n 
65 SO 36. so.n 
75 9<1 0 ". SO." 
Cow U-SI8 
.12S1 2.067 .2111~ 51.t7 
.2334 1.228 .• 37. 51.33 
.3006 . 492~ . UU 51. U 
.0345 
.2323 
.. '" 
1.87 
1.136 
.832 
1. 19 
1. 399 
1 . 381 
1.088 
1.58$ 
.. '" 
1.197 
.5261 
.3891 
1.627 
1. 391 
1.696 
" 
.n~ 
.0$55 
.3212 
.0951 
.9851 
.90132 
.8758 
.1827 
.8134 
.,~ 
.... 
., .. 
.1957 
.1197 
.811& 
1.256 . 7063 
1.884 .un 
.7891 .1525 
3.838 .Ust 
3.871 .1108 
2.5388 .n" 
1. 9432 • UfIl 
1.~1I ."21 
1. 2367 .• 233 
1. OU . 93113 
1. 5959 . usa 
I.U25 . 9189 
.8181 . 1806 
1.3" .68n 
.9S81 . U " 
"
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MISSOURI A G RICULTUI.AL EXPEIU).IENT STATlON 
APPtNiXX TABU '-MILK PRODUCTIO!'l . LBS/ DA y, PERC£NT BUTTERFAT AND FAT 
CORRECTED NILK. LBS/I)AY, BASED ON we WEEJC AVERAGE 
Us.! • 1158 
Croup A 
eo..N_r 
Temp'''tu. ... 
or. '!,R.II. 
". '" '" 
~. .N 
'" 
n. 
'" '" 
8'2 
M!!!S. Prod..ctlon 
" 
~ 53.5 42.5 43 . 3 35.9 26.5 29.4 
M ~ ~ .. '1 . 0 37 . 1 33.1 25.2 U .• 
" 
~ aO.9 41.4 38. 5 32 . 6 " .. 25.0 
~ .. 33.11 33. 1 22.8 " .. 22.8 19.1 
" 
00 44.5 32.4 M.O " .. 21.2 " .. 
~ .. 3$.11 U .• K. ' " .. U.3 17.5 
.. 
" 
43.2 U.S " .. 28.8 51. S 49.3 
" " 
SI.2 29.5 !S.7 25.4 " .. 41.1 
" 
00 38.S " .. " .. 27.1 n.o 31.t 
M 
" 
31.6 ZS.3 " .. 21. , 40.3 39.3 
.. 
" 
~ .. 21. , 21. I " .. 38. 6 40 . 7 
.. 
" 
35. 4 25,5 21.0 22. II 39.1 U •• 
" 
.. 35. 9 22 .9 39.0 32.3 n.t 57.3 
.. .. U.I n.o 37.0 31.8 n,o ". , 
.. 
" 
31.6 21.6 U . • 32.0 35.5 52.0 
" 
.. M •• 11. 2 32.0 M.O 31.5 U.3 
..
" 
19.6 .... 00.' U.S u.s ~ .. 
" " 
23.1 11.5 28.5 22.7 U •• 43.0 
P ....... I Ikrtt.rfu 
" " 
.., 
••• ••• ... • •• ... 
.. 00 ••• •• • ••• ... ••• • •• 
" 
00 , .. •• • ••• .., ... , .. 
.. .. .., •• • .. , ..  , .. • •• 
.. 
" 
... .., •• • LO ••• ... 
.. .. ... ••• ... ... , .. , .. 
.. 
" 
... u ... .., ••• ••• 
.. ..
••• •• • ... ..  ... • •• 
" " 
... .., ••• ••• 
.., 
••• 
" " 
... ... ••• ••• ... 
.., 
.. 
" 
... ... ••• ••• LO ... 
" " 
••• ... ... LO LO 
.., 
.. 
" 
... ... ... ... .. , ... 
.. .. •• • ... ... • •• ... ••• 
RESEARCH BULL£T1N 191 
APPENDIX TABLE 7. {COXT'O), 1958-19~9, GROUP A 
Pe,..,.,nt Butterfat ",ontlrwel1) 
.. .. .., .., 
'" 
.. , ... .., 
" 
.. .. , .. , .. , .., ... ... 
.. .. ••• • •• • •• .. , .. , 
.., 
" 
.. .. , ••• .. , ••• • •• ... 
Fa! Co.....eted MUk 
.. .. 4S.S 38.7 40.1 33.2 22. t 25. t 
" 
.. 4S.S 37.~ H.' " .. It. 7 27. t 
.. .. 43.3 37.7 H.' n .• 19. f 21.1 
" 
.. 2I . t 31.1 n .• 11 .1 " .. 19.1 
.. 
" 
3&. 2 29.0 21.0 16 . 8 n .• 00.' 
" 
.. 2a.4 25.0 23.7 14.7 11. 3 16. 5 
.. .. 33.5 25.7 21. 1 16.$ $1. 3 46.3 
" " 
2'.1 K' K. llI.9 31.2 40.5 
..
" 
.... 22 . 4 22.9 22.2 M.' 35.2 
" " 
27.4 23.6 21. 7 21. 2 21.0 43.4 
..
" 
27 . 5 18.2 24. 1 16.8 .. .. S5. 2 
" 
00 27.4 00 •• 21.7 15.3 .. .. 2~.e 
.. .. 21.' 18.8 » .• D.' 35.3 .... 
" " 
25. a 19.0 .... 24. 2 30.1 48. II 
..
" 
25.4 n . 4 .... 26.7 29.S fl. t 
" 
.. 00 •• 14 . 4 22 . 4 "., 26.1 U.5 
..
" 
.... 1$. t 18.1 .. .. 21.1 " .. 
" " 
20.1 13.0 "., H.t 22.1 35.3 
Temllir&wro 
°F,R.H, C_19! V- S30 C- 818 U_4SQ U-U2 C-Y2 v-lOt U·81!4 tI- 844 U_tTS 
MIlk Pro<h!cUop 
.. .. 41.7 43.6 " .. 48.8 28.1 19. ' 
.. 
" 
M.' 27.1 " .. 38.S 21.1 18.7 
.. .. " .. M.I U.I 38.S 11.5 18.9 
.. 
" 
40.' 22.0 31.1 31.7 .... 16.2 
.. 
" 
46.1 29.9 n .• 40.1 22.2 17. 2 
.. 
" 
41.0 n .• n .• 31.$ 11.7 16.1 
.. .. M.' 2i.7 28.3 42.9 U.I 46. 3 
" " 
38.7 15. 9 23.1 30 . 9 $1. $ 38.0 
" 
.. 41.1 U 22.4 39.4 .... U.S 
M!.S$OURI ACIlICULTUJ.AL EXPEII.IMEI'n' STATION 
APPENDIX TABLE 7. (OOt-'T'D\. 1151-1960. GROUP A 
T."'~""Wa Cow Numbu 
or. Il.H. C-7ifo U-I30 C_818 U-U,O y-l50 c_su U_S09 
"-'" 
u-s... Y=17S 
Milk ProciuCllon (conlUoue<i) 
" " 
35.9 17.1 18.4 U .• $3 . 5 U.3 
" 
.. ~ .. U .• 18. 7 42.0 N.' 44 . 7 
" " 
31.6 u.e 13.5 U .• 52.0 43. a 
" 
.. 31.6 19.3 49 . 4 « .• U., U . • 
" " 
29.2 19.6 ... , 44 . 3 29.0 80.' 
" " 
H.' 14.4 47.3 42.3 M. , 80.7 
~rs:'M B!!Mtfal: 
" " '" '" '" 
••• 
'" 
••• 
" " 
••• ••• 
.. ,
••• ••• 
'" 
" " 
.., 
•• • ••• ", ••• 
'" 
" " 
••• ... ••• ... 
.., 
'" 
" 
.. ••• ... '" '" 
.. , 
••• 
" " 
••• ••• ", ", ••• '" 
" 
.. ... ••• ". 
.., 
'" 
• •• 
" " '" 
.. , • •• 
'" '" 
... 
" 
.. ••• ,,' 
'" 
••• '.' '" 
" " •• • ••• '" • •• 
". , .. 
" 
.. •• • ••• ••• ... , .. • •• 
" " 
... 
'" 
•• • • •• ••• ". 
" " 
••• 
'" 
", • •• ••• ••• 
" " 
.. , 
••• 
.., , .. 
••• 
.., 
" 
.. ••• ... ". 
'" 
• •• 
'" 
F&t Corrected Milk 
" 
.. 45.' 38.4 M.' 41.5 U .• 17.8 
" " 
41.8 U., SI. 7 83.1 25.8 11.2 
" 
.. 44.1 U . • 32.8 31.0 25.4 1$. 3 
" " 
.... 17.1 29 . 3 23 . S n.' 14.0 
" 
.. 41.0 14.0 29. 9 29.2 21.2 14.4 
" " 
U.8 17.1 25.1 25.4 18.1 14.2 
" " 
40.0 20.S 23 . S M.' 5S.8 49.8 
" " 
M.' U.S 19.4 22.S 48.4 !i.1 
" " 
M.' 17.2 18.7 27.8 «. , 38.8 
" " 
12.7 13.5 14 . 5 21.0 n.1I 38 •• 
" " 
N. , U.S 13.1 SI.S 48.0 5.' 
" " 
29.2 13.5 11.5 .... U.6 M.' 
" 
.. 29.2 13.1 3\1 . 8 31.1 M.' U.8 
" " 
27.0 15.3 40.5 28.4 28.1 68. 1 
.. .. 28. 1 12.11 38.8 29 .8 38. a 62.8 
RESEARC H BUllETIN 791 
AP PEt-"DIX TABLE 7. (COr>T'D), 1958_1959, GROUP B 
Milk Prodw>lion 
.. 00 57.7 30.8 28. 7 39. 7 23.2 M.' 
" 
00 49. 9 31. 8 29.0 39 . 3 22 . 4 38.1 
.. .. 4S. 3 21. 2 25.~ 35. 0 IS.3 31.0 
" 
00 47 . 8 25. 1 2~.0 35. 7 16.9 32.0 
.. .. 3S. 0 22 . e 20.6 28.5 10.2 16.5 
" 
00 35 . 1 22.4 17.7 27.5 ••• U .• 
.. ,. 43.0 22.1 18.1 28.7 39.7 52.6 
" 
.. 33.7 18 . 1 19.2 23. 7 33.9 00.' 
.. ,. " .. 16 . 7 16.9 23. 2 30 . 2 44 . 2 
" 
.. 31.6 13 .6 15. 5 22.0 0.' 44.4 
..
" 
29.4 12.3 lS . l 22 . 0 ••• 35.1 
" 
00 2~ . 9 H . 4 13 . 5 16. 4 22.8 38 . 9 
.. .. 23.2 10 . 4 18. 0 37. 5 39.1 41.7 
" 
00 18.7 ••• 17.8 35.0 39.6 50.7 
.. .. 17. 3 U 13.3 32.1 37.1 48.8 
" 
.. 16. 1 • •• 14.1 31. 5 36 . 1 49.9 
.. .. 15. 3 .., ••• 25.9 31. 4 ~ .. 
" 
.. 14.0 ••• n.4 26.2 30. 9 43.2 
Pu<:ent Bu~rf.t 
.. .. •• • ••• ••• • •• ••• • •• 
.. .. ,.. ,., .., ••• 
.., 
• •• 
.. .. ,., ,.. .., .., ••• • •• 
" 
.. ,.. ,.. .., ••• • •• .. , 
.. .. u ,.. , .. .., ••• 
.., 
" 
.. •• • ... 
,.. >.0 ••• 
.., 
.. 
" 
••• 
,.. .., LO , .. .., 
" 
00 ••• 
,., ,., .., • •• 
.., 
.. .. , .. ,.. .., >.0 ... U 
" 
.. ,., , .. ,.. .., , .. , .. 
.. 
" 
,., , .. .., ,.. ••• 
,.. 
" 
00 ,.. u ... .., u u 
.. .. ••• • •• , . u u • •• 
" 
.. , .. , .. ,. , .., u , .. 
.. .. ••• 
,., u , .. L< , .. 
l8 MISSOURI AGRICULTURAL ExPERIMENT STATION 
APPENDIX TABLE 7. (CO;';T'D), 1958_59, GROUP 8 
TftJ;lperatun'! 
Cow !'lumber 
Or. % R.If . lU .~ 
." .M ... .., ." ... M • 
"" 
percent Butterfat 
.. .. ' .0 ,., ,., .., L. ,., 
" " 
U ,.. ... ... L. .. , 
..
" 
'.0 ,.. U ... U ... 
Fot Correc;ed Mllk 
" " 
" .. U .• ••• " .. 21.1 33.1 
..
" 
40. 9 23.2 25. 5 3S . 9 21 . 4 31.5 
" 
.. 36.0 22 . 1 22.1 30 . 3 17.8 29.1 
.. .. 39. 2 U .• 21.6 30 . 9 11. 9 30.6 
" 
., 31: 7 18. 7 17.5 25.1 11.0 17.0 
.. .. 26.S H.4 13.5 n .' .., 25 . 4 
" " 
33.3 17.5 10. a 19.7 35. 2 $.' 
..
" 
27.6 13.5 H . 9 20.9 90. 3 51. 8 
" " 
U •• 13.9 13 . 6 19.7 25. 2 40.9 
.. .. U .• 10.3 10. 7 19. 2 22.S 37.1 
" " 
22. 8 ••• '.0 18. 4 22.6 29.3 
" " 
" .. ••• '.0 14 .4 17.0 31 . 3 
" 
.., 19. 7 ••• 13. 4 27.' 32.6 43 . 4 
..
" 
16 . 2 ,., H. 3 31 . 3 25.9 41.6 
.., .., It.7 ' .0 ••• ••• 22.6 37 .1 
.. .. 13. 7 ... 10.5 27.7 22 . 8 Sli. 7. 
'" " 
12.8 ••• U 23.6 19. 1 U. , 
..
" 
11.9 • •• , .. 19. 1 18.4 28.9 
.=n 
R.H. e-S29 C_623 U-829 e-8S0 C- 895 U-lISS U_BU U_84? U_ 8IS U_8l0 
MUk Producllo~ 
" " 
" .. U,S ••• 27.0 n .o 31.1 
.. .. 51. 3 " .. 35. & 30.5 19. 2 " .. 
" " 
49.3 ... , • •• 30.S 12 . 8 28.1 
.. 
" 
46 . 6 " .. ••• 30.3 
.., 31 . 8 
.. 
" 
44.8 42.4 21. 2 20 . $ , .. U. , 
" " 
'~. 1 49.9 U . • 28. 2 ,., 30.6 • 
.. 
" 
42. S 38.4 25. 2 19. 0 40.2 
" " 
n.7 44 . 4 18,5 23.9 S8.2 65. 5 
..
" 
38 . 9 30 . 7 13. 7 15. 6 41 . 9 U.S 
R ESEARCH BULLETIN 791 39 
APPENOr;x TABLE 1. (CO!'lT'O), 19~9"",O, GROUP B 
MU~ ProductiOtl (Continued) 
.. 00 38.S 36 . 8 '-' 19.9 S1.6 53.4 
.. 
" 
33.S 28.5 ••• 11. 1 42 . 1 51 . 1 
.. 00 31. 1 30.6 15.5 42.8 49.1 
" 
~ 29 . 0 25.9 37.& 45.1 52.0 51.2 
.. .. U . • 22.6 31.7 44.0 51.9 00.' 
" 
.. 23 . 9 19.5 ••• " .. 49.4 58. 4 
p.,rcent Butterfat 
.. 
" 
U .. , ••• , .. • •• • •• 
.. 
" 
••• ... ... 
, .  • •• U 
.. 00 U ... ... U ••• U 
.. 
" 
... ... • •• ... 
.., U 
.. 
" 
... ... U ... ... ... 
.. 00 ••• 
.., ... ... ••• ... 
" " 
U ... .., ... • •• 
.. 00 U .., U 0.0 ... ... 
.. 
" 
... ... • •• ... U ... 
" 
00 ... ... , .. , .. , .. U 
..
" 
••• , .  • •• , .  • •• • •• 
.. 00 , .. ,. , ... ... .., 
" 
.. ••• , .. , .. ... U 
.., 
" 
00 • •• , .. ... U U .., 
" 
.. U ... U U ... .., 
Fa! Corn<:ted Milk 
.. 
" 
52.3 42.9 31. 5 25.0 20 . 1 28 . 8 
" 
00 49.6 .... 30 .8 U., H. ~ 32. 3 
.. 00 43.4 K. 30 .2 18.8 13. 0 2~ . 1 
" 
00 35.9 39 .0 29.2 23.0 10.1 25 . 6 
..
" 
32.0 n.9 ". 15. 9 
.., 21.9 
.. .. 37. 7 4 0. 2 22 . 0 22.3 .., 25 . 6 
" " 
37 . 7 32.1 22. 2 16.0 52. 3 
.. .. 36. 7 35.7 16.6 16. 7 U. S M.' 
" " 
31. 9 U •• 11.6 13 . 0 36.9 39 . 7 
.. .. 31 . 6 29 . 1 ••• 15. 4 36. 1 47.8 .. 
" 
••• n. , u 13 . 0 U.l 48. 0 
.. .. 26.0 U 12. 2 30.6 43. T 
" 
.. 
'" 
1&. 7 21.8 41 .S 52.6 52.1 
.. .. 23.8 U .S 23.S 39.4 45. 7 42.9 
" 
.. 21.0 16.0 19.2 40.1 41.2 49. 6 
